Preparation and characterization of chitosan-carbon nanotube scaffolds for bone tissue engineering.
In recent years, significant development has been given to chitosan for orthopedic application. In this study, we have prepared scaffolds with the use of low and high molecular weight chitosan with 0.0025%, 0.005% and 0.01% weight of f-multiwalled carbon nanotube (f-MWCNT) by freezing and lyophilization method and physiochemically characterized as bone graft substitutes. Fourier Transform Infrared Spectroscopy, X-Ray Diffraction Analysis, Thermal Gravimetric Analysis, Scanning Electron Microscopy and Optical Microscopy results indicated that the f-MWCNT was uniformly dispersed in chitosan matrix and there was a chemical interaction between chitosan and f-MWCNT. The water uptake ability and porosity of scaffolds increased with an increase the amount of f-MWCNT. The cell proliferation, protein content, alkaline phosphatase and mineralization of the composite scaffolds were higher than chitosan scaffold due to the addition of f-MWCNT. Herewith, we are suggesting that chitosan/f-MWCNT scaffolds are promising biomaterials for bone tissue engineering.